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Report Mo. L2821/22.10

Item 1, Overall Desi.gn of Sounding Rocket (Model XRV.N-13)

The prelimirary layout of the lightweight tail section with the
enlarged tail fin is ccatimuing, Hypersonic wind tunnel data for determining
the most desirable size of the fin are not yet available. The preliminary
layout (Drawing No. 3-007862) of the entire wvehicle is complete except for
the revised tail fin. Drawings far the propellant tank assembly No, 3-007863
have been cunpleted amx! are ready for release,

Item 2, Fabricate and Deliver Two Prototype Sounding Rockets

A, Production work on {the vehicle will be deferred, pending com-
pletion of the overall design,

B. Material for the two booster rockets has bean received, These
will be fabricated in time for the tentative delivery date of November
195l for the boosters.

Item 3, Adapt the Model AJl1i.-6 Jesign for Chemical Pressurization
(Node] XRI-N=13)

a. Two satisfactory water pumping tesis have been coupleted
utilizing a graphite nozzla. In the next test acid will b2 pumped from
the acid tank and water frow the fuel tank,

B. Mixed sas temperatures have been appsoximately 10000’:"‘, with the
gas transfer 1line being heated to about S75°F. The highest skin temperature
recorded was 371°F at the top of the acid tank,

c, Same difficulty has been encountered in the use of old-style
Aercbee regulators, in that sudden changes in regulated gas pressure {approx-
imately 50 psi reduction in pressure) have taken place in several pumping
tests. A design revision which prevents twisting of the regulator spring
during adjustment is expected to eliminate this difficulty.

L, Cmsiderable variation in burning rate has been observed with
AN-2091 solid progellant, This variation in burning rate appears to bu
a function of the amount of oxidizer settling which takes place when the
grain is cast, A preliminary analysis indicates that there is & relation
between buming rate and the particular part of the casting froe which
the grain is taken, This would indicate that only the center of the grain
casting should be usesd, for example., The variation in buming rates is of
importance because it affects both the pressure developed within the
gererator case and the duration of burning of the grain., Efforts are being
made to increase the reproducibility of the solid-propellant grain,

E. Tests thus far conduct=d have provided a fairly firm figure for
the quantity of helium diluent required. The helium tank will be ree
examined to¢ determine whether a reduction in either the gas pressure or
volume, with a consequent saving in tank weight.. can be permitted.
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F, The design of the lightwelght gas generator is nearing comple-
tion,

Item L. Test Vehicle iaunching Modified Model RIV-A-la (RTV-N-10b)
(Biodel” AJIO-2L) -

A, The test vehicle engine assembly had been successfully fired
in the vertical position for full duration utilizing RFNA containing
6.5% NO, and was ready for shipment. At NRL's request it was held at
Aervjet until 27 May, when it was shipped to WSPG,

B, In discussions with the NRL Froject Scientist, it was agreed
to conduct full-duration firings on two chambers utilizing RFNA containing
22% N02, and that if these tests were satiazfactory this acid would oe used
for the flight of the RTV-N-106 vehicle. The use of RFNA with 22% NO
should increase the expected zenith altitude L to 5 miles, The thrus
chanbers are being prepared for testing.

c. Because of difficultiss with the strain gage system,encwuntered
by both derojet and WRL, it has teen agreed to eliminate this instrumentition
and to obtain the data on a zubsequent flight,

tam 6, Drawings

One set of reproducible drawings of the pretotype vehicle will be
supplied upon campleiiuon of the design.,

Item 7. Thrust-Chamber Design Changes and Static Test-Firings

A, No static test-firings were made during this period., However,
contimied analysis of alrsady available test data has {isclosed a definite
correlation betwsen thrust-chamber performance and the fuel injection
temperature -~ the higher the fuel injection tempecatnre (up to 2239) the
better is tne performance of the 32756 Aerobee chamber. Since the oniy
obvicaus effect on the chamber reaction that an increase in fuel injection
temperature can produce is to decrease the time lag berore combustion
occurs, it sppears that at low injection temperaturer 2 portica of the
propellant lsaves the chamber not completely cambusted, because of insuffi-
cient reaction time, At 223°F and above reaciion anpears to be complste
since a higher injection temperature dces noil improve the performance
significantly. The degree of ccmpleteness ol combustion for any given
injectim temperature nas bsen determined empirically and is plotted in
Figure 1 as a "propailant flow rate correction facter," with 1.00 representing
apparently complete cambuation,

B, In Pigure 2, which is useful in detemining the porformance of
the 32756 Aerobee cliamber, the actual propeilant flos rate is multiplied
by the correction factor obtained from Ficure 1, and this pruvduct is
plotted as the abscissa in Figure 2 agz ... the measured mixture ratio.
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Thrust, chamber pressure, and thrust coefficient are then read as ordinates.
The accuracy of this correlation is indicated in the last column of Table I,
which sumnarizes all test data. Sixty-seven percent of this measured data

iffers frau the chart data oy 0.5% or lesz, and only 8% differs by more
than 1.0%. The maximum difference is 1,8%. When these charts are used in
conjunction with the "high-" and "low-performanca charts" inciuded in the
previous progress report, the effect of gny design change or operating
condition on the performance of tha thrust chambar can be evaluated regard-
less of differences in thrust, mixturs ratio, chamber pressure, or other
parameaters, With these charte, ane or two tests are sufficient to determine
the magnitude of any improvement. Thie should simplify and expedite the
thrust, chamber development progrsp,

™~
Z. Five thrust chambers which had heen damagsd in teating were cut
apart and the cooling passages examined. In four of the chambsrs, which
were "high-performance," the cooling passages were coated with a very thin,
dense, tightly edheving, light-browmm film, The fifth chamber, which was
"low-performance," was coated with a black, porous, relatively thick deposit
which appeared to be carban. The difference in the character of the Jeposits
explains the lower rate of heat transfer in the "low-performance" chamber,
The reason for the difference in the deposits in the cooling passages of the
different chambers is being considered,

D. The thin-mailed Type L10 thrust chamber is now undergoing final
agsgembly,

E. Camplate engine static-firings will be canducted for the pro-
totype rocksts upon cumpletion of fabrication of the unite,

Item 8, Aspect Control Study

A, The control systams under consideration have been reviewed in
the light of the requirements set forth in the letter from NRL dated 19
March, One system has been tentatively decided upon and is now undergoing
intensive study. The controller and compensating device have been designed,
and the electronic circuits have been laid out, The primary problem remaining
is Yo determine the optimum ccntrol jet forces. Eguations have ncw been
developed to determine tnese forces and are being prepared for sclution
an & computer,

B, In an atteapt to evaluate the additional fin area required for
the proper stability of the Aerobee-Hi vehicle, existing serodynamic data
have bezn extrapolated “o Mach 8, The reliability, however, is seriously
cuestioned, since the highest available test point is Mach L.5.

General

The total contract funds expended up to 15 May 195L amounted to $135.L3L,
execlusive of £52. The balance of the funds remaining, exclusive of fee,
amounts to $1hh,5L2,

Page 3



Report No, L2821,22-10

0T~ o9t oocY SL°0e G670 9817 LT°12 99°2 L6T 1571 134 92-
S0 025€ 0z6t 2L 6T 096°0 85T grece £1°e S€T 15€°1T e Le-
€0 gnch 050 £reoz 000°T €22 freoz §9°2 102 U194 (449 92-
2o 25T SR s5°02 000°T ofe S5°0 2Le 202 68¢°T se¢ ge-
0'0 onon onon 06°61 006°T 092 06°61 ¢5°2 £02 EnET 9%2€ 22-71-0¢£a
§°1- 9L0m 05TN T2°02 896°0 102 anroe 15°2 002 %€ 1 92¢ 2-
€0 2Ly 00T 2T°02 000°1 522 FARLoT 1572 noz 9L£°1T s2€ T-01-NEY
€0 neon oton L9°6T 0L6°0 891 8202 ise 861 £9€°1 1€ (2
T°0 970N smon 28°61 996°0 és1 25°02 95°2 161 L5E°T 22€ oe-
21~ 0¢T oLt 61°02 LL6°0 €91 19°02 e 661 0T 12€ €1-
z°0 N 6£01 10°6T 000°T w2 T0°61 €2 F3r] £L€°1 o€ 21-
o 0s€N wEn £1° 12 196°0 06T ns*12 £5°2 202 29€°1 ene 6=
£ o~ 06€1 fom 9" 0L6°0 g9t neeze 282 L6T 08¢°1 9ne g
Lo cotn oLz o£°12 ng6°0 S61 59°12 06°2 86T 5LE° 6€¢ L=
no- 0007 Lton 9102 LL6™0 91 16°02 26°2 T61 €5¢°1 61€ o=
c’o 026€ 026€ 0681 09€°0 Tt €L°02 292 691 €01 49 S-
$%0 oT6€ 0€9¢ S6°61 096°0 Tt gL 06°2 89T 65€°1 €1t -
£°c- onée £56€ (A0 nLé*o 9LT nL°02 T6°2 06T %7°1T e €=
S0~ 096€ £00" TL6T LLE®O 28T LT°02 65°2 g61 €56°% oz 2~
6°0 0£ge S6LE 2261 2L6%0 €LT LLET Lee 16T 95€°T Lo T-01-ced
9% 0201 S66€ 56°02 616°0 991 gn°oe nLte 961 95¢€°T zec 2-
s*o- 086¢ cocn €102 LL6%0 297 09°02 sLee €61 L5<°1 61¢ T-01=L2Y
°0 ggon oLon LEoe 63€°0 o2 09°02 9L 26T L8€°T € -
9°C 906¢ S99€ 09°61 896°0 208 ng*ét st°e L6T et éct Chi=LoMTad
3 qr Tisnayl (2 °3Td) das/qr (1 *4TJ4) Jog0e] Zo Tarnqeraduay  998/qT oT3ey qT/09s-al do T¥780) 2TSCG ‘aimssatd °*of uny
90u JOJJTQ Ppaanses;] QT ‘I8N 3By AOTH uoT49aII0)  UOT403Cur Tang fe3Ey Mo[J aunsxyy  ‘ds STIY], Jequey)
pojernoTe) juerredodd  9aBY £OT4 ueTTedo1y L

Pa40aII0)

9G)2€ HRH.YHD JSAMHL HICOMAY HOJ VIVQ A0 XUVRINS

I 718VY

Table I



-10
Saxs

| ' [
RS- G R S N -

Figure 1

e e

ol Jzrhe] ] w B 2O L - S R
. i) t i r- el § U I (Y S — R e A | et S 0
o8 | q A f SRl PR AL AR SN e e IR oS b sl R S PR GO
M; ! | o T“ H ..;”".J:_m.LLLL¢JJA!¢J14J1.LlL!tiWiiir.r
] 4 . S S S R 0 e O

: 1
I
A

-1 f : Lot = -|_.|.r|_|.nl_|q.L|.
- o R

& + \ : ! [ ISR T KR R
i 4 I 51 T SIS 0 O T W T

]
|
r

¥
=
e

a1

R L
_L__lu;‘

- —4

O A M

—t

-

(o8
)

) 19 2

1
|

5
.44_

I0708] UC13084407 878y MO[J4 FUBTedoLy

t-r 1 i
s LM i R
1 Tl
i (I L_u___
desi: T 1 T B s
- T T | FESLER ] ) DOH
A EwEE -
15l BEFE B R
1R o 1
LI v 1 .« IR
T ' o A oy
] 5
) E N W
S B %
Biz
T.I




T oandty Woij 403085 UOT100110) [ 995/SQT 933y

UL CECE

0°22 12 0°T2 $*02 0°0Z §*6T 0°6T 4°81 Q*sT, .
7 y, P T T A L AL
A yd i 1! Ll.r m ) ! i
! ?1 Y Vi pd F 4 J 2 d I
1A £ i 4.4 1
g v H 7 ” ' Z e j T
Y, o 1 | 3l B I e o g
o YEBEAEE P 7 m A .
C Y ! o H . 1 r
8 | LY 4N : o B d
3 TV P e ' T8 8 Iy
4 || 7 7% 1 1 A P & 0
ST aump, 4 . T _ y
H P A ! )4 H ] ! T i
A Y P4 i poff I 1
Yy ¥ 1_1. (
Vi A 1. BT by
4 £ Ao .4 A IS0 N IR _
fo¥ LA V. V. 4 z ¢ _ I 0 I B i B
AT : HH-HHH et 5
Vi y. 4 H T I 3
4 y 4 v iNEENE |
/ Vi ) ] L Ty f
A r Ve P "% ! il :
3 ¥ 7 7™ pd . E T i
\ \ \‘ \ \\ L r = L S :
4 Z A 1 & ! b 3 1
¥, pd ! Wi | Wl i i = wl
. \\ V- W 4 P i _mr oA
4 A : A b
y, 2 7 . i £ Bl iR
ARV, B A- / ] | 5 1
A y. 4 I A yd H
A 7 v v p A v | ) I
7 7 = - & 170
7 d A . i g o1
A / “ i v 1 L lig T
yd / V. ] N £ LT T
g A ] A At T
A v Zi 9 1 Y
4 4 & < N
il A \\\ ¥ _ Nw.l_ BN
9 \\ + 4 ITvY'm'\wll. —
P “ |
a | :
ya 7 4 _ | T
Y, u l E R
L/ A 7] I i L LAl
P 4 : S |
A u v ! RS
/ \ “ 17
L ;
] \‘ . .ﬁ l# —!
Vi | _F
4 ! ] | IR
/| i umlulll_uL
A ¥, { 1
1
1 1
y, 1al T % i (= 3) !
/ ] = S HH X
| H B
T VT
] i
\ _. LHIT ba C 1 ._ _ : <+ W
! 1 g | : | Y I I
1 1 1 | | [ 1 : el I ad
jwtel o Y %

2

Figur

‘537 ‘asnayg



B =

o : g

ooy e

o wE

b

.
"‘ e ru" S
e

Tirias vtlm -SS-W& PR ""’Ii-“% SN e ,\,L.

med Services TechnicalIformation fgen 0y

Borause of our limited ‘supply, you are requested to return this copy WHEN IT HAS SERVED

YOUR PURPOSE so that it may be made available te other requesters. Your cooperatior
will be appreciated.

q
i
4
¥
g
_q‘i g

t
3 l
Cl
H
i 1

¥

!

) I

: 4
L= 1
NOTICE WHEN GOVERNMENT OR OTHER DRAWINGS SPEC'FXCATIONS OR OTHER L ATA % |
ARE USED FOR ANY PURPOSE GTHER THAN IN CONNECTION WITH ADEFINTELY RiEL AT S5 ! & %
GOVERNMENT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCUR!: i A
NO RESPONSIBILITY, NOR ANY OBLIGATION WHATSOF™ ER; AND THE FACT THAT THE :f |
GOVERNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE &:
SAID DRAWINGS, SPECIFICATIONS, CR OTHER DATA IS NOT TC BE REGARDED BY «a%
IMPLICATION CR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER ‘,,‘.‘
PERSON OR CORPORATION, OR CONVEYING ANY RIGATS OR.PERMISSION TO MANUF ACTURE, {1
USE OR SELL ANY PATENTED INVENTICN THAT MAY IN ANY WAY BE RELATED THIL:FETO. ' -'E
snsiaas eviketarrmamns) . BN
& |
K
Reproduced by A
b

DOCUMENT SERVICE CENTER
KNOTT BUILDING, DAYTOR, 2, OHI0 g

}
& ST i
D 5 S f B0N T RA B:




	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009

